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Context. AKARI, the first Japanese infrared astronomical satellite, has completed an All-Sky Survey at the mid- to far-infrared 
wavelengths with greater spatial resolutions and sensitivities than those of the previous survey with Infrared Astronomical Satellite 
(IRAS). 

Aims. We search new T Tauri star (TTS) candidates with the mid-infrared (MIR) part of the AKARI All-Sky Survey at 9 and 18 j-im 
Ph wavelengths. 

^0 ■ Methods. We used the point source catalogue (PSC), obtained by the Infrared Camera (IRC) on board AKARI. We combined the 

2MASS PSC and the 3rd version of the USNO CCD Astrograph Catalogue (UCAC) with the AKARI IRC-PSC, and surveyed 517 
known TTSs over a 1800-square-degree part of the Taurus-Auriga region to find criteria to extract TTSs. We considered asymptotic 
giant branch (AGB) stars, post-AGB stars, Planetary Nebulae (PNe), and galaxies, which have similar MIR colours, to separate TTSs 
from these sources. We finally searched new TTS candidates from AKARI IRC-PSC in the same Taurus-Auriga region. 
Results. Of the 517 known TTSs, we detected 133 sources with AKARI: 46 sources were not detected by IRAS. Based on the colour- 
' colour and colour-magnitude diagrams made from the AKARI, 2MASS, and UCAC surveys, we propose the criteria to extract TTS 

candidates from the AKARI All-Sky data, and 68/133 AKARI detected TTSs have passed these criteria. On the basis of our criteria, 
we selected 176/14725 AKARI sources as TTS candidates which are located around the Taurus- Auriga region. Comparing these 
sources with SIMBAD, there are 148 previously identified sources including 115 Young Stellar Objects (YSOs), and 28 unidentified 
sources. 

Conclusions. Based on SIMBAD identifications, we take the TTS-identification probability using our criteria to be ~75 %. We find 
28 TTS candidates, of which we expect ~21 to be confirmed once follow-up observations can be obtained. Although the probability 
of ~75 % is not so high, it is affected by the completeness of the SIMBAD database, and we can search for TTSs over the whole sky, 
over all star forming regions. 
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1 . INTRODUCTION the CTTS case, many WTTSs are found outside the molecular 

clouds. This situation is interpreted as follows: The natal molec- 

T Tauri stars (TTSs) are low-mass pre-main sequence (PMS) ular clouds have been already dispersed at ~ 10 7 yr, or the stars 

stars with ages of ~ 10 6 -10 7 yrs d Adams et aL|1988|) . TTSs were have left the natal clouds owing t0 their motions wkh a few 

traditionally identified with their strong Ha emission line toward m as/yr 
C$ • their natal molecular clouds, i.e., classical TTSs (CTTSs) with 

ages of ~ 10 6 yr. On the other hand, X-ray observations, such as The circumstellar disks around TTSs are believed to be 
the Einstein Observatory and R OSAT surveys, have disc overed the birthplaces of planets. The pioneering studies of the disks 
another class of PMS stars (e.g jNeuhauser et alJll995ah . Since are the IRAS and mi llimetre continuum surveys towards th e 
these sources have the "weak" Ha emission line with equivalent Taurus- Auriga regi on dStrom et al.ll 1 989t iBeckwith et al.|[l990l) . 
widths of < 10 A, they are called weak-line TTSs (WTTSs) and IStrom et alJ 1l989l) found that about a half of CTTSs have ex- 
have ages of ~ 10 7 yr. The youth of WTTSs was confirmed by cess emission at the infrared (IR) wavelength stronger than that 
strong Li i absorption lines, because lithium is easily destroyed expected from their photospheres. The excess emission is well 
in the stellar atmosphere with high temperature. In contrast to interpreted as the thermal emission from the circumstellar disks 

heated by the central stars and/or mass accretion. On the other 



* Present address is Astronomical Institute, Graduate School of hand < most WTTSs lack such excess emission. Even the re- 
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energy distributions consistent with CTTSs. lPadgett et al.l(l2006l) 
observed 83 WTTSs outside their natal clouds, and found only 
5 WTTSs have excess emi ssion. The l a rgest Spitzer survey of 
WTTSs so far was done bv lCieza et al.l (120071) . which observed 
more than 230 WTTSs located in the Ophiuchus, Lupus, and 
Perseus molecular clouds. Their data indicate that ~20 % of 
the WTTSs have IR excess emission, but no IR excess for the 
stars older than 10 Myr. Consequently, it is most likely that the 
disk dissipation time scale is about 10 Myr. However, IRAS did 
not have enough sensitivities to detect the excess emission of 
WTTSs, and Spitzer cannot cover "all" WTTSs. Therefore, we 
need unbiased and high-sensitivity surveys to study the WTTS 
disks with good statistics. 



2. AKARI all-sky data 

2.1. AKARI IRC All-Sky Survey 

AKARI is the first Japanese infrared astronomical s atellite ded- 
icated to infrared astronomy dMurakami et al. 2007). One of the 
major observation programs of AKARI is an All-Sky Survey at 
the mid- to far-infrared wavelengths with 6 photometric bands. 
AKARI has a higher sensitivity, a higher spatial resolution, and a 
wider wavelength coverage than those of the previous IRAS sur- 
vey. The mid-infrared (MIR) survey has been carried out with 
the S9W (9 ji m) and L18W (18 /mi) bands using the Infrared 
Camera (IRC: lOnaka et al.ll2007l) . The 5 a detection limit for 
a point source is estimated to be 50 and 120 mJy at the S9W 
and L18W bands, respectively. The spatial resolution is around 
5". More than 96 % of the entire sky has been observed with 
the two bands. The first version of the AKARI IRC point source 
catalogue (hereafter IRC-PSC) was publicly released in March 
2010. The analysis of this paper is based on the 1st version of the 
IRC-PSC. The details of the AKARI IRC All-Sky Survey and i ts 
data reduction processes are described in Ishihara et aT| (120101) . 



2.2. Comparison with the NIR 2MASS and optical UCAC 
catalogues 

We compared the IR C-PSC with the 2M A SS PSC by a near- 
infrared (NIR) survey dSkrutskie et al.l f2006) using a simple po- 
sitional correlation method. We used a positional tolerance of 
5", which is the spatial resolution of the AKARI IRC All-Sky 
Survey. More than 99 % of the AKARI sources agree well with 
those in the 2MASS PSC within the accuracy. We also compared 
the IRC-PSC with the 3rd version of the U SNO CCD Astrograph 
Catalogue (UCAC) by an optical survey dZacharias et al.ll2010h 
in the same way. About 70 % of the AKARI sources have optical 
counterparts within the 5" accuracy. This relatively low cross- 
identification rate comes from the limited magnitude range in the 
UCAC survey: Most nearby (< 100 pc) stars are saturated, and 
distant (> 1 kpc) or heavily reddened stars have no UCAC en- 
try because of its sensitivity. Since the UCAC catalogue contains 
"stars" with the magnitude range of R = 7.5-16.3 in a 579-642 
nm band, it is useful to search stars at distances of about 100 
pc, which is the typical distance to nearby molecular clouds (for 
example, if we put the Sun at 140 pc, the magnitude becomes 
-11). 



3. AKARI IRC observations of the previously known 
T Tauri stars in the Taurus-Auriga region 

3. 1 . Previously known members in the Taurus-Auriga region 

We selected a 1800-square-degree (2 h 40 m < R.A. < 5 h 40 m 
and 0° < Dec < 40°) part of the Taurus-Auriga region for this 
study. The Taurus-Auriga region is a well-studied low-mass star- 
forming one at a close distance of ~ 140 pc with hundreds of pre- 
main-sequence (PM S) stars. We first compiled known Tauru s 
PMS memb e rs from iRebull et al.l d2010l). IKenvon et all d2008l) 
Gudeleta D J2007h . iBeckwith et alJ d 19901) . and IStrom et al.l 
d 19891) . which are associated with the Taurus molecular cloud. 
Second, we picked up TTSs from the PMS objects as follows: 
(1) Class II/III obje cts including the 'new ', 'probable', and 'pos- 
sible' members in IRebull et al.1 d2010h : (2) Objects listed in 
IKenvon et al.l d2008l) that were confirmed as Class II/III objects 
on the basis of the SIMBAD database and their re ferences; (3) 
Objec ts which ar e labelled as CTTSs o r W TTSs in Giidel et all 
(120071) . Note that lBeckwith et al.l d 19901) and lStrom etalJdl989l) 
listed only TTSs. Furthermore, we added TTSs which are dis- 
covered b y the Roentgen satellite (ROSAT) and distributed from 
the cloud dLi & Hull 1 9981 iMaeazzu et al.lll997HWichmann et aD 
fl996h . In our TTS list, we considered close (< 5"; the spatial res- 
olution of the AKARI IRC All-Sky Survey) binaries as a single 
source. Finally, we got a catalogue of 517 TTSs in the selected 
region. The distribution of our input TTSs is shown in FigureQ] 



3.2. Statistical Properties of the previously known T Tauri 
stars detected with AKARI 

We totally detected 133 TTSs with AKARI within the positional 
accuracy of 5", i.e., the resolution of the AKARI IRC All-Sky 
Survey: 127 and 95 sources were detected at the S9W and L18W 
bands, respectively. There are 6 sources which were detected 
only with the L18W band: 3 sources (IRAS 04200+2759, IRAS 
04295+2251, and UX Tau) were observed/detected only once at 
the S9W band, so the IRC-PSC does not contain these sources, 
and the other 3 sources were not detected at all. The positions of 
almost all the AKARI detected sources agree well with those in 
the previous catalogues within the uncertainty of 3" (see Figure 
0. Although GI Tau has larger separations than 3", it still satisfy 
the positional accuracy of AKARI IRC-PSC. The photometric 
data of the AKARI detected TTSs are listed in Table □ 

In the 133 TTSs, 46 faint sources have no counterparts in 
the IRAS PSC (FQUAL12 = 3 or FQUAL25 = 3) with a search- 
ing radius of 60", the IRAS resolution, as shown in Figure [3] 
These 'new detections' are due to the higher sensitivity and spa- 
tial resolution of AKARI than those of IRAS. Actually, Figure[3] 
shows that the detection limit for the previously known Taurus 
TTSs at the S9W band has been improved: IRAS could detect al- 
most all the TTSs that have brighter S9W and L18W band mag- 
nitudes than 6 and 4, respectively, but only about a quarter of 
the fainter sources were detected with IRAS. Figure [4] shows the 
(K s -59 W) v.s. (S 9W) colour-magnitude diagram of the AKARI 
detected sources. Since about the half of the sources that were 
not detected with IRAS have small colours with Ks - S9W < 1 
and most of the IRAS detected TTSs have larger colours with 
K s - S9W > 2, there seems to exist a gap at K s -S9W ~ 0.5. 
The sources with Ks - S9W < 1 are most likely to be WTTSs, 
because they have weak Ha emission (except HT Tau, whose Ha 
equivalent width is not given) and are located near the periphery 
of the clouds or outside the clouds. AKARI has succeeded in de- 
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Fig. 1. Distribution of the target TTSs (small open circles). The small filled circles indicate the TTSs detected with AKARI and the 
large open ones mean the IRAS detection, on the IRAS 100 fim map. 



tecting WTTSs with weak excess emission at the sensitive S9W 
band. 

There are 18 TTSs which are not catalogued in the IRC-PSC 
within a 5" searching radius, but are catalogued in the IRAS PSC 
within 60" radius. Of these sources, 15 sources have AKARI 
counterparts within the positional accuracy of the IRAS, but the 
remaining 3 sources have no counterparts in the IRC-PSC. IRAS 
04302+2247 was observed once or four times at the S9W or 
L18W bands, respectively, but not detected. Although this source 
is a well-known TTS with an edge-on disk, it is faint at the S9W 
and L18W bands, suggesting the presence of an inner gap in the 
disk.. Indeed, it has bright 24 fim magnitude of 3.57 but faint 



8 fan. one of 9.71 dRebull etalJl2010h . IRAS 04216+2603 was 
observed four times and detected only once at the L18W band, 
and not observed at the S9W band at all. Since the IRC-PSC re- 
quires more than one detection for a 'real' point source to reject 
a moving object or a fake one, the source is not catalogued in 
the IRC-PSC. Finally, DM Tau was detected twice at the L18W 
band, but the positions in the two independent images have a 
larger difference than 5" between each other under the current 
positional accuracy, i.e., no entry in the IRC-PSC. 

Although Spitzer didn't cover the entire region we searched, 
sources inside the Taurus molecular cloud and some other 
sources outside the cloud have been also observed with Spitzer 
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Fig. 2. Histogram of the positional differences between the TTSs 
detected with AKARI in the IRC-PSC and those in the previous 
catalogues. The size of the positional difference bin is 0. 1 arcsec. 
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Fig. 3. Histogram of the S9W (top) and L18W (bottom) mag- 
nitudes of the TTSs detected with AKARI. The filled and open 
bars indicate the sources that were detected and not detected with 
IRAS, respectively. The size of the magnitude bin is 0.25 mag- 
nitude. 
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Fig. 4. (Ks - S9W) v.s. (S9W) colour-magnitude diagram of 
the AKARI detected PMS stars. The filled and open circles indi- 
cate the sources that were detected and not detected with IRAS, 
respectively. The arrow sh ows the interstellar ext i nction vector 
of A v = 20 mag, using the lWeingartner & Draind d2001l) Milky 
Way model of Ry = 3.1. 
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Fig. 5. Histogram of the IRAC 4 magnitude s of the PMS stars 
which are listed in Table 4 by IRebull et alJ d2010l) . The filled 
and open bars indicate the sources that were detected and not 
detected with AKARI, respectively. The size of the magnitude 
bin is 0.25 magnitude. 



(e.g., IRebull et al.l 120101) . Since Spitzer has higher sensitivity 
than AKARI All-Sky Survey, Spitzer has discovered more faint 
sources as shown in Figure [5] which shows the histogram of the 
IRAC4 (8 pm) magnitudes of the detected TTSs with Spitzer. 
The AKARI All-Sky Survey could detect more than -90% of 
the sources with magnitude brighter than 7.5 at the IRAC4 band, 
which agrees well with the detection limit of the AKARI S9W 
band. 

4. How to extract TTS candidates from the AKARI 
All-Sky data 

4.1. Other types of sources in the whole sky 

Since the following types of sources are known to have simi- 
lar colours to those of the TTSs, we should reveal the colour 
properties of the sources. We considered the four additional cata- 
logues of (1) asympto tic giant branch (AGB ) stars of 126 carbon 
and 5 63 OH/IR stars dLe Bertre et al.ll2003h . (2) 326 Post-AGB 
stars dSzczerba et al.ll2007l) . (3) 1 143 Planetary Nebulae (PNe) 
dAckeret alJ 1 19941) . and (4) 2907 extragalactic objects which 
have brighter flux density than 100 mJy at the IRAS 12 jjm band 
(the NASA Extragalactic Database). In contrast to the TTS case, 
we examined these sources in the whole sky because of a small 
number of the sources toward the Taurus-Auriga region. 



4.2. Colour-colour diagrams 

Figure shows the (K s ~S9W) v.s. (J - K s ) and (K s - L18W) 
v.s. (J - Ks) colour-colour diagrams, where the S9W and L18W 
excess emission can be clearly recognized. One object, 1RXS 
J032409. 7+123745, does not seem to have excess emission at 
both the S9W and L18W bands among the TTSs in the Taurus- 
Auriga region. Alth ough this sourc e is listed as a WTTS with 
spectral type of K2 dLi & Hulll998h . it seems to be a Li-rich gi- 
ant star because of high luminosity (J ~ 4 and V ~ 6) not ex- 
pected for a K2 dwarf star at a distance of ~ 140 pc. On the other 
hand, the other types of the sources, which are stars surrounded 
with dust, also have significant IR excess emission. Therefore, 
we need to separate these sources from TTSs in the IRC-PSC. 

First, we separate almost all carbon and OH/IR stars from the 
TTSs in the (S9W - LI 8 W0 v.s. (J - K s ) colour-colour diagram 
shown in Figure|7] Since an AGB star typically has hot dust near 
its photosphere, the (5'9W-L18W) colour, which represents the 
dust temperature, becomes blue. On the other hand, since the 
majority of the dust around a TTS is cold, the MIR colour is red. 
To remove about 80 and 70 % of carbon and OH/IR stars, we 
propose the first criterion as 



J -K s < 7.7 x (S9W - L18W) - 8.5. 



(1) 
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Fig. 6. Top: (Ks -59 W) v.s. (J-Ks) colour-colour diagram. The 
grey dots with error bars indicate all the AKARI point sources in 
the selected Taurus-Auriga region. The red plus and cross sym- 
bols show carbon and OH/IR stars in the whole sky, respectively. 
The magenta diamonds, the orange circles, and the blue squares 
are post-AGB stars, PNe, and extragalactic objects in the whole 
sky, respectively. The green stars mean the TTSs in the Taurus- 
Auriga region. The arrow shows the inte rstellar extinction vec- 
tor of Ay = 20 mag, estimated from the IWeingartner & Draind 
( 1200 lb Milky Way model of R v = 3.1. Bottom: (K s -L18W) v.s. 
(J - Ks) colour-colour diagram. The symbols and arrow are the 
same as in the top panel. 
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Fig. 7. (S9W -L18W) v.s. (J - K s ) colour-colour diagram. The 
symbols and arrow are the same as in Figure [6] The black solid 
line indicates our criterion (1). The black broken lines indicate 
S9W- Ll&W colours of 200, 500, and 1000 K blackbody. 
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Fig. 8. (UCAC-J) v.s. (UCAC) colour-magnitude diagram. The 
symbols are the same as in Figure [6] The arrow shows the in- 
terstellar extinction vector of Ay = 5 mag, estimated from the 
IWeingartner & Draind d2001l) Milky Way model of R v = 3.1. 
The black line indicates our criterion (2). 



However, post-AGB stars and PNe have the red MIR colour be- 
cause they have cold dust. Furthermore, galaxies also have cold 
dust. Therefore, we can separate only 15 % of post-AGB stars, 
and few PNe and galaxies from TTSs. Note that this criterion 
is valid for the sources that were detected at both the S9W and 
L18W bands. We do not remove the sources which were detected 
at only one band. 

4.3. Colour-magnitude diagram 

Second, we can separate post-AGB stars, PNe, and galaxies from 
TTSs in the (UCAC-J) v.s. (UCAC) colour-magnitude diagram. 
Owing to the low luminosities of PNe (white dwarfs) and galax- 
ies at the visible wavelengths, we can remove about 90 and 97 % 
of PNe and galaxies, respectively, by the following 2nd criterion: 

UCAC < 1.5 x (UCAC -J) +10. (2) 



From this criterion, we can also get rid of 26 % of post-AGB 
stars. Furthermore, 4 and 12 % of carbon and OH/IR stars, re- 
spectively, can be also separated. Considering the detection lim- 
its of the IRC-PSC and the UCAC, this method seems effective 
only for extracting nearby (< 100 pc) young sources. Note that 
we never pick up TTSs with their edge-on disks, because they 
are not optically visible. 

Figure|9]shows the same colour-colour diagrams as in Figure 
[6] but for the remaining sources that could not be removed by 
the criteria ([TJ and (0; most of the remaining sources with the 
excess emission are the TTSs. Finally, we propose the following 
two criteria to pick up most of the TTSs with less contamination 
of other types of sources: 

-11.5 < (J - K s ) - 2.5 x (K s -S9W) < -2.5 (3) 
&&0.5 <J-K S < 3.5, 
-12 < (J - K s ) - 1.9 x(K s -S9W)< -5 (4) 
&&0.5 <J-K S < 3.5. 
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Note that we cannot pick up TTSs which have weak MIR ex- 
cess emission, because they are contaminated by field stars. 
Consequently, most of AGB stars, PNe, and galaxies have been 
removed with our criteria. However, 34 % of post-AGB stars 
still remain, and we need follow-up observations to distinguish 
young stars from post-AGB stars. Of the 133 AKARI detected 
TTSs, 68 sources have passed these criteria. 
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Fig. 9. Colour-Colour diagrams, the same as in Figure[6] but for 
the selected sources with the criteria (Q3 and (0 in the text. The 
green parallelograms indicates our criteria (3) and (4). 



28 TTS candidates are listed in Table [2] Considering the TTS- 
identification probability of 75 %, we expect 21 new TTSs. 
We need follow-up observations to distinguish whether these 
sources are really TTSs or not. 

5.2. Comparison with other methods 

Many astronomers have discussed about the criter ia to extract 
YSO c andi dates from their sur veyed data. Recently. lEvans etaD 
d2009t) and lRebull etal] d2010b su rveyed YSOs in nearby clouds 
using Spitzer. Evans et akl (l2009t) surveyed 5 clouds (15.5 deg 2 
region in total) and listed ~1000 YSO candidates based on the 
colour-magnitude and colour-colour diagrams by 2MASS and 
Spitzer. They showed that there could be 51 galaxies in their 
YSO candidates. However, since their surveyed areas are highly 
embedded (Ay > 2) and are located at high galact i c latit udes, 
they paid less attention to AGB stars. Reb ull et"aT1 (l2010h sur- 
veyed a ~44 deg 2 region of the Taurus molecular cloud, and 
listed 148 new candidate Taurus members based on colours and 
magnitudes by 2MASS and Spitzer together with the images of 
SDSS and CHFT. Of these 148 new candidates, they did follow- 
up spectroscopic observations for about half of the sources, and 
confirmed 47 new Taurus candidates, 7 extragalactic objects, and 
1 Be star; the remaining 93 sources await further follow-up ob- 
servations. 

T hese tw o studies have the higher (973/1024, Evans et all 
120091; 47/55. iRebTufetliil l20lob YSO-identification probabili- 
ties than our probability of ~75 %. This is mainly because we 
have data at only 2 bands; they usually have more than 4 bands. 
Furthermore, because the detection limits of the AKARI All- 
Sky Survey are relatively shallower than those of the pointed 
observations of Spitzer, it is difficult to detect MIR faint objects. 
However, since AKARI observed almost the whole sky, we can 
find TTS candidates toward all nearby star forming region. 
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5. Evaluation of the criteria 

5.1. New TTS candidates from our criteria 

On the basis of our criteria, we selected 176 sources out of 
14725 AKARI sources, which are distributed in the area between 
2 h 40 m and 5 h 40 m in Right Ascension and between 0° and 40° in 
Declination. We farther searched these sources in SIMBAD with 
a 10" searching radius. In the 176 selected sources, 21 sources 
could not be found in the SIMBAD database: there were 115 
YSOs, 4 Be stars, 10 AGB stars, 1 Galaxy, 18 other types of ob- 
jects (mostly variable stars), and the remaining sources consist 
of 7 unknown objects. Since -75 % of the SIMBAD identified 
sources were YSOs, we take the TTS -identification probability 
based on our criteria to be 75 %, though that is of course affected 
by the completeness of the SIMBAD database. 

We now have found the 21 new TTS candidates in addi- 
tion to the 7 unknown sources. The infrared properties of the 
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Table 1. AKARI, UCAC, and 2MASS photometric data for the previously known Taurus members. 
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5 
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11 
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± 
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9 
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± 
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8 
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6 
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+ 
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16 
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± 
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10 
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± 
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10 
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+ 


0.022 


9 
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4 
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+ 


n 

u 
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15 
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32/ 


± 
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0.039 


1 T 

13 


(ITT 
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+ 
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1 1 


/ 18 


± 
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rifiT TP A^IAI^ A ■ lOA/IAO 
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6 
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+ 


0.242 


3 


740 


+ 





071 


14 


696 


± 


0.190 


10 


612 


± 


0.021 


9 


949 


+ 


0.022 


9 


697 


± 


0.018 


OA 9 1 0704-970990 


PPT4X 1 


5 


309 


+ 


0.030 


2 


735 


± 





054 










13 


855 


± 


0.024 


12 
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+ 


0.026 


10 


543 


± 


0.021 
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IRAS 04187+1927 


4 


274 


+ 


0.041 


2 


494 


+ 





027 










10 
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± 


0.022 


8 
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+ 


0.024 


8 


021 


± 


0.018 
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DE Tau 


5 
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+ 


0.052 


3 


455 


+ 





017 


12 


773 


± 


0.165 


9 


180 


+ 


0.022 


8 
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+ 


0.018 


7 


799 


± 


0.018 


0421574+282635 


RY Tau 


1 
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+ 


0.017 


-0 


273 


+ 
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10 


064 


± 


0.037 


7 
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± 


0.019 


6 


128 


+ 


0.061 


5 


395 


± 


0.023 


0421588+281806 
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6 
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+ 


0.274 












8 


847 


± 


0.044 


7 


414 


± 


0.029 


7 


008 


+ 
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6 
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± 


0.023 
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T Tau N (+Sab) 


1 


539 


+ 


0.019 


-1 


127 


± 





029 


9 


747 


± 


0.071 


7 


240 


+ 


0.023 


6 


237 


+ 


0.017 


5 


325 


± 


0.017 
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Table 1. continued. 



AKARI IRC name 3 


Identifier 


AKARI S9W b 
[mag] 


AKARI L18W b 
[mag] 


UCAC C 
[mag] 


2MASS J 
[mag] 


2MASS H 
[mag] 


2MASS K s 
[mag] 


0536516+232605 
0537184+133452 


1RXS J053652.7+232600 
1RXS J053718.4+133453 


6.789 ± 0.209 
7.056 + 0.016 




8.591 ± 0.032 
9.377 ± 0.030 


7.328 ± 0.029 
8.105 +0.024 


7.022 + 0.021 
7.720 + 0.020 


6.913+0.020 
7.593 ± 0.020 



a Source name from its J2000 coordinates, following the IAU Recommendations for Nomenclature (2006). The format is HHMMSSS+DDMMSS. The source must be 
referred to in the literatures by its full name: AKARI-IRC-V1 J0123456+765432, where VI refers to the version code. 

b The zero-magnitude flux densities for the AKARI bands are 56.262 Jy and 12.001 Jy for the S9W and L18W bands, respectively. The AKARI measurements are based on 
the V-l version of the IRC-PSC. 

c The UCAC magnitude is derived from aperture photometry. 

d 1RXS J032409.7+123745 seems to be a giant star. 



Table 2. AKARI, UCAC, and 2MASS photometric data for the new TTS candidates. 
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a Source name from its J2000 coordinates, following the IAU Recommendations for Nomenclature (2006). The format is HHMMSSS+DDMMSS. The source must be 
referred to in the literatures by its full name: AKARI-IRC-V1 J0123456+765432, where VI refers to the version code. 

b The zero-magnitude flux densities for the AKARI bands are 56.262 Jy and 12.001 Jy for the S9W and L18W bands, respectively. The AKARI measurements are based on 
the V-l version of the IRC-PSC. 

c The UCAC magnitude is derived from aperture photometry. 



